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lowest, 32' below zero, a t  McKinney on the  31st. The averaqe pre- 
cipitation was 0.13, or 0.46 below normal; the greatest monthly amount. 
0.85, occurred at Napoleon, and the le&, trace, a t  a number uf sta- 
tions.-B. H. Bronaon. 

Ohio.-The mean temperature was 32.4', or 5.0' above normal; the 
highest was il', a t  Canton on the  12th, and the  l u ~ e b t ,  1s' ljeloir zero, 
at Levering on the  211. The average precipitation was 5.25, or 2.1111 
above normal; the  greatest monthly amount, 11.69, occurred at  Cherry- 
fork, ani1 the  least, 2.53, a t  Dapont. The month was the  wettest 
January for nixteen years.-H. W. Riehardeon. 

Okl,abonur.-The mkan temperature was 40.0'; tlie highest was ;io, 
at Anatlarko on the  l l t h ,  and the  lowest, io, at Clifton. The average 
precipitation WRR 3.09; the  greatest monthly amount. 5 86, occurred at 
Tahlequah, and the least, 0.60, a t  Putnam.-J. I .  Wdtneyer .  

Oregon.-The mean temperature was 34.3'. or 0.4' below normal ; 
the highest was &lo, at Ashland and Langlois, and the  lowest, 21' 
below zero, a t  Burns. The average precipitation was 3.87, or 2.56 below 
normal; the  greatest monthly amount, 14.26, occurreil a t  Bay City, and 
the least, 0.2i, a t  Silverlake.-B. S. Paguc. 

Pennsylvania.-The mean temperature was 30.i0, or 3.4' above 
normal; t he  highest was 67', a t  Greensboro and Pittsburg on the 1311, 
and the lowr>t. 16' below zero, at Lawrenceville, on the  211. The 
avernve precipitation was 4.25, or 0.73 above normal; t he  greatest 
monthly amount, i . S i ,  occurred a t  Johnstown, and the  least, 1.32, a t  
Reed sv il I e.- 2'. F. T 0 7 ~ ~ s e n d .  

Soouth Carolinm-The mean temperature was 49.2', or 3.2' above 
normal; t he  highest was S2', at Trial on the  lOth, and the  lowebt, So, 
at Central on the  211. The average precipitation was 1.80, or 2.611 
below normal; t he  greatest monthly amount, 4.06, occurred a t  Central, 
and the least, 0.19. at Charleston and Yemassee.-J. W. Bawr. 

fiouth Dohta.--The mean temperatnre wits 27.8', or ahout 12.0' above 
normal; the  highest was 63', at Harney on the 241, and the  lowest, 2' 
below zero, a t  Eureka on the  29th. The average precipitation was 
0.24, or 0.28 below normal; the  greatest monthly amount, 1.50, occurred 
at  Oelrichs, while none fell at  several stations.-b'. W. Gkwn. 

Tentwaaee.-The mean temperature was 43.8', or about 5.5' above 
normal; the  highest was 75', at Chattanooga and St. Joseph on the  
11th and at  Newport on the  12th, and the  lowest, 3', a t  Silverlake on the  
2d. The average precipitation was 8.81; in the eastern portion it was 
2.50 above normal; in t he  middle, 4.25; and in the  western, 6.75; the  
greatest monthly amount, 14.86, occurred at Trenton, and the least, 
4.02, a t  Bristol.-H. C. Buts. 

Tme.-?he mean temperature for the  State was 2.4' above the 
normal. There was a general excesa in all sections, except nver 
the panhandle, where i t  was about the  normal, and over west Texas, 
where there was a slight deficiency, with the  greatest, 2.3', in t he  
vicinity of El Paso. The excess was slight over north Texas and in 

localities over the  east coast district, while it ranged from 2.2O to 6.4' 
over central, scuthwest, and east Texas, and the  western portion of 
the coast district, with the  greatest in the vicinity of Palestine. The 
hinhest was No, a t  Fort Ringgold on the W h ,  and the lowest, 5O, at 
Tulia on the  20th. The average precipitation for the  State was 0.51 
I)elow the  normal. There was a slight excess along the  immediate east 
cnast and over the panhandle ant1 north Tesas, with the  greatest, 2.84, 
in the vicinity of Longview, 11 hile there \vas a general deficiency over 
the other portions of the  State, but the  deficit was comparatively light, 
not amounting to as much ab: 1.00, except over the  eastern portion of 
southwest Texas and the  central and webtern portions of the  coast dis- 
trict. where it ranged from 1.00 to 3.03, with the greatest i n  the vicinity 
of Brazoria. The greatest monthly amuunt, 9.42, occurred a t  Longview, 
while none fell at several statinnb.--l. H. Cline. 

ZTtczh.-The mean temperature was 16.9'; t he  highest was 69', at 
Thistle on the  lst, and the  losebt, 34' below zero, a t  Fort Dnchesne 
on the 5 t h .  The average precipitation was 1.W; the greatest monthlv 
amount, 2.ti5, occurred a t  Pahreah, and the least, 0.15, a t  Fillmore.: 

Virginw -The mean temperature was 39 So, or about 3' or 4' above 
normal; the  highest was i 9 ' ,  at Cape Henry on the 22d, and the 
lowest, 2', at  Burkrs Garden and Monterey on the  2d. The average 
precipitation was 2.62, or I.% below normal; the  greatest monthly 
amount, 6.40, occurred a t  Bightone Gap, and the leaat, 1.05, at Rich- 
monil.-E -4. Etrin~. 

1firahington.--The mean temperature was 32.6', or nearly normal; 
the highest w:is til', a t  Clearwater on the lst, and the  lowest, 9' below 
zero, at  Fort Spokane on the 24th. The average precipitation was 3.16, 
or 2.llll below normal; the greatest monthly amount, 15.63, occurred at  
Clear\+ ater, and the least, trace, at Bridgeport.-G. N. Stzlbbury. 

ll'esl Vuginia.-The mean temperature w t s  3i.lo, or about 3.0' above 
normal; the  highest was is" ,  a t  Uppertract on the  13th, and the lowest, 
5' below zero, a t  Ponellton on the  %l. The average racipitation waa 
5.10, or about 1.50 above normal; the  greatebt montily amount, 8.04, 
ioccrirred a t  Point Pleasant, an11 the least, 2.24, a t  Green Sulphur 
9prings.--H. L Btall. 

IViwongin.-The mean temperature n as 21.3", or about 5.0' above 
normal; the highest was 5.5', at  North Crandon on the  lSth, and the 
Lowest, E' below zero, a t  the  same station 0 1 1  the  31st. The average 
precipitation wa5 1.9'7, or slightly below normal; the greatest monthly 
amount, 4.00, occurred a t  Port Washington, and the  least, 0.03, at 
0b:cecila.- TV. H. Wilson. 

lVyoming.-The mean temperature was 17.io, or 5.1' below normal: 
tlie highest was 60', at  Fort Laramie on the  3d, and the  lowest, 40' 
below zero, at  Greenriver on the  2tith. The average precipitation was 
D.55, or 0.11 below normal; the greatest monthly amount, 1.55, occurred 
at Greenriver, and the least, trace, at Otto.- W. E. Palmar. 

J .  H. S/)tith. 

RIVER AND FLOOD SERVICE. 
By P- MORBILI.. Forecast Official, in charge of River and Flood Servlce. 

After a fall during the earlier part of January, the Ohio 1 H~duon River. (Reported by A. F. Sims, Albany, N. P.)-On the  1st 
of January, notwithstanding an  air temperature of 4' below zero, a few 

were fitill to be seen at ,,laces here and there in the  tide- and its chief tributaries, the Ciimberland and Tennessee, rose o,,en 
rapidly until about the 25th. The consequent rise in the 
lower Mississippi was sharp and continuous to the end of the 
month. On the last day the stage a t  Cairo was 4.4 feet above 
the danger line ; the river a t  Memphis had reached the d a q e r  
line and was less than a foot below a t  Vicksburg. The western 
tributaries are all a t  low stages and, as the Ohio flood is fast 
running out, no serious conditions will arise from the precipi- 
tation which has already fallen. The lower river, however, is 
well filled, and heavy rainfall in the early part of February 
would cause a flood. 

The highest and lowest water, mean stage, and nionthly 
range a t  117 river stations are given in the accompanying 
table. Hydrographs for typical points on seven principal 
rivers are shown on the acconipanying chart. The stations 
selected for charting are : Keokuk, St. Louis, Cairo, Memphis, 
and Vicksburg, on the Mississippi ; Cincinnati, on the Ohio ; 
Nashville, on the Cumberland ; Johnsonville, on the Ten- 
nessee; Kansas City, on the Missouri; Little Rock, on the 
Arkansas; and Shreveport, on the Red. 

The following r6sum6 of river stages and conditions of 
navigation in the respective streams is compiled from reports 
by the officials of the Weather Bureau a t  various river 
stations and section centers : 

n h e r  Gortion of the  Hudson, due to i h e  water being kept i n  a state of 
agitation. On the  4th the snow on the  watershed area of the Hudson 
averaged 8 inches. The ice formation in the  principal ice-harvesting 
districts is very lumpy, which necessitates much planing prior to its 
being housed. 

On the  18th the  snow on the  watershed of the Hudson ranged from 
9 inches a t  Saranac to a trace at  Poughkeepsie, ani1 the  ice in the Hud- 
son River ranged from 10 inches a t  Waterford to floating ice a t  New- 
burg. The ice was massed in huge blocks, rendering ice harvesting 
impracticable, and even preventing persons from crossing. I n  front of 
many houses along the  river there is a juniblea mass of broken ice 
piled many feet and in the  ice channels extending down to the  bottom. 
The best ice wi l l  be harvested from behind the  dikesand in the  creeks. 

The weather and temperature conditions of t he  23d rendered the  
ice mushy and so soft that a pike pole could be sunk to the  depth of 
several inches. On the 24th the  river from the  Poughkeepsie brid e 
to New York was entirely free of ice; all ferryboats below Pougk 
keepsie were running. At Albany the ice w a ~  piled in jagged mnases. 
At Vanwies Point a smooth unbroken surface of clear ice, extending 
from shore to shore, began and remained unbroken to a point a short 
distance above Pqughkeeptiie bridge. From Fish kill to New York there 
was nothing to indicate t,hat t he  river hat1 been frozen, not even a cake 
of ice was seen on the  river banks, except in places behind the dikes. 

The end of the  month finds the watershed of the  Hudson with a 
good covering of snow, and the  river with agood quality of ice, except 
a t  Albany, where no ice can be harvested this season on account of the  
gorge formation. 

Szrsqrcehanna Ricer. (Reported by E. R. Demain, Harrisburg, Pa.)- 
The waters of the 8usquehanna and its tributaries were higher than ia 
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usual during the month of Janua and decidedly above the stages pre- 
vailing in January, 1897. I n  t h e x t t e r  month twelve stations gave an 
average gauge reading of 2.0 feet and sixteen stations an average precipi- 
tation of 1.74 inch. For January, 1898, the average gauge reading of 
eighteen stations was 3.8 feet and the average rainfall 3.36 inches. 
The cold spell, beginning the last day of December and continuing 
several days into January, caused a general closing of the North and 
West branches, which remained icebound from thirteen to fifteen days. 

The only flood .of any consequence during the month occurred at  
Wilkesbarre. The ice broke up suddenly on the morning of the 15th 
and moved out before daylight, and for a short time the river was free 
of ice; about noon slush ice began to run. The river rose rapidly during 
the afternoon, reaching a height of 19 feet on the gauge, 5 feet above 
the danger line. This sudden rise was  due to an ice gorge a t  Nant,icoke, 
a town 8 miles below Wilkesbarre. This portion of the river is narrow 
and the flow rapid, the mountains coming down abruptly on either 
side to the edge of the stream. The floods caused stoppage of the 
street cars and the suspension of all traffic between Wilkesbarre and 
Kingston, on the opposite side of the river, for two days. Westmore- 
land, a place of 1,000 population, was also cut off. The gorge at  Nanti- 
coke broke up on the 16th and the river fell rapidly. The conditions 
a t  Wilkesbarre are such that  high waters are dreaded. A stage of 25 
feet floods the lower endof the  city. At a stageof 20 feet the openings 
to many of the mines are banked up and frequently the men are called 
out. 

The following data relative to the closing and openin of the Susque- 
hanna at Harrisburg since 1870 was kindly furnished%y Mr. Wm. A. 
Kelker, of Harrisburg : 

Ths Suequshanna Rimr at Hamidburg. 

Icebound. 

Dec 29 1870 
Feb: 12:1871 
Dec. 20,1871 
Dec. S2,1872 
Jan. 29,1873 
Feb. 24,1878 
Jan. 10,1875 
Dec. 10.1676 
Jan. 8,1858 
Dee. 26,1878 
Dec. 10,1880 

Opened. ( 1  Icebound. 

Jan. 
Feb. 
Mar. 
Jan. 
Feb. 
Mar. 
Feb. 
Feb. 
Jan. 
Mar. 
Feb. 

15,1871 
17,1671 
23,18;2 
1 9  1873 

d ,  1878 
11, m a  
27,1875 
3,1877 

12,18i8 
8, 1879 
11,1881 

Dec. 
Dee. 
Jan. 
Jan. 
Mar. 
Jan. 
Jan. 
Dec. 
Dcc. 
Jan. 
Jan. 

8,1893 
24,3888 
29,1886 
15,1886 
3.1W 
5,1687 

20,1RB8 
25,189’2 
29.1894 
9,18!?6 

27,1697 

Opened. 

Feb. 
Feb. $,:E 
Apr. 1 1% 
Feh. 13:lrnS 
Mar. 5,1886 
Jan. 25 1687 
Feb. 22:1&?8 
Feb. 10,1893 
Jan. 10.1805 
Jan. 2;,1896 
Feb. r,i897 

Riaare of tL &ulh Ailantic Stab. (Reported by E. A. Evans, Rich- 
mond, Va.; C. F. von Herrman, Raleigh, N. C.; L. N. Jesunofsky, 
Charleston, S. C.; D. Fisher, Augusta, Ga.; and J. B. Marbury, Atlanta, 
Ga.)-Notwithstanding a marked deficiency in  precipitation over the 
major portion of the James River basin, the water remained at  about 
its normal height. As compared with January, 1897, it showed a slight 
increase on practically the same amount of precipitation. The mont,h 
opened with stages a little above zero. A slight fall occurred on the 
4th to -0.1 foot, which was the lowest reading for the month, and it 
remained stationary a t  this point until the  12th, on which date it began 
to rise slowly. Intermittent rains during the next eleven days sufficed 
to keep the stream above zero of the gauge, and during this period a 
moderate rise of about 2 feet occurred. Thereafter, until the close of 
the month, it remained above zero. Navigation was unimpeded from 
this station to the mouth of the river. Above the falls thin ice formed 
early in the month in  shallow and sheltered places. The volume of 
water was amply sufficient for milling purposes on the James and its 
tributaries, and was quite free from sediment and discoloration. 

No noteworthy events in connection with the condition of the Iivers 
in North Carolina occurred during January, 1898. The number of days 
with preci itation was about the average, but the amounts were very 
small, a n z o n  account of the unusually mild winter had less influence 
than if  the soil had been frozen. No accumulation of snow has taken 
place even in  the mountains, and ice formed in  the upper streams to 
considerable thickness only on the  first few days of the month in  the 
extreme west. 

There were two periods during the month when the streams of South 
Carolina were navigable, viz, from the 1st to the 6th and from the 24th 
to the 31st. Early in January river men and lumbermen were hopeful 
of good steamboat water the entire month, but during the first two de- 
cades scarcely sufficient rainfall occurred to maintain navigable stages, 
and all streams fell rapidly, thereby causing a tie up of most steamers. 
The general and moderate rainfall on the 24th and 25th swelled the 
streams to fair roportions, and navigation was fully resumed again by 
the 26th. Thebaccamaw, from Winyah Ba to Conway, was the only 
stream in the State which was navigable h E i n g  th.e entire month. 
This condition is attributable to the thorough snagging” the stream 
has received within the past two years, thus admitting steamers of 
light draft to ply its waters a t  very low stages. Between the 6th and 
23d the streams on the west side of the Appalachian Range all flooded, 
while on the eastern side they were a t  very low stages. The lumber 
interests have suffered to a great extent on account of low water. 
There ie very much timber cut in the swamps and ready to be floated. 

I n  January, 1897, fully one-half of the timber cut up to that time was 
floated and boomed successfully, while during the past month less than 
10 per cent of the season’s output has been floated. 

There was a marked deficiency of rainfall throughout the Savannah 
Valley during the month but, notwithstanding this shortage, the river 
averaged higher than for the past four months, and a fairly good boat- 
ing stage was maintained all the time. The heavy rains which were 
general over the upper basin on the 25th caused the water to rise to a 
height of 16.7 feet at Augusta a few days later, which was the highest 
stage reached since August 32, but the volume of water thus obtained 
was soon carried away, and the end of the month found the  river a 
little over S feet, wh~ch,  however, is ample for river traffic. As the 
exigencies of improved trade called for another steamer, the EtheZ, 
which had been withdrann during the previous month, was again 
pressed into service, and, together with the Cook, made regular trips. 
There was a marked improvement noted in the volume of business 
transacted. 

During the early part of the month but little rain fell and low water 
continued in  the streams of western Georgia throughout the month. 
Heavy rain fell in the watershed of the Coosa and Oostanaula on the 
25th, causing a marked rise in the river a t  Resaca on the 26th. and at  
Rome on the day after. The river a t  Rome rose 7 feet between the 
morning observation of the 26th and that of the Sith, when 11.5 feet, 
the highest point for the month, was reached. The highest point 
reached at  Resaca was 17.1 feet on the morning of the 26th, a rise of 
8.3 feet in twenty-four hours. Water too low for navigation continues 
at nearly all points. 

Mobik Rimr and branch. (Reported by F. P. Chaffee, Montgomery, 
Ala., and W. M. Dudley, Mobile, Ala.)-There was a gradual decline 
in the Alabama River and tributaries during the first decade, the rain- 
fall during that period being too light to check the fall in  the rivers. 
Well distributed rains during the second decade gave gradual rises to 
the 23d, and heavy rains near the headwaters on the 24th and 25th 
caused rapid rises in the Coosa on the %th, reaching nearly the danger 
line at  Gadsden on the SSth, after which there was a gradual fall in 
rivers. Navigahle stages prevailed in the Alabama and Coosa during 
the entire month, steamers making regular trips on the Alabama with 
good freights, and during the last five days of the month considerable 
timber was rafted on the rivers of this system. 

No appreciable rainfall occurred on the Tombigbee watershed until 
the 6th, when a moderately heavy fall was reported. This made no 
material change in  river stages, but the rain which fell on the 11th 
caused material rises in the Tombigbee and Warrior. On the 13th a 
light but general rain fell, causing rises in all the rivers. The rain on 
the 15th caused continued and marked rises to the 19th. Rain on the 
morning of the 20th caused anticipation of flood stages, and a warning 
was sent to the river observers a t  Tuscaloosa and Demopolis, stating 
that the river would probably reach danger line by the morning of 
the Zst. Slight falls occurred on the upper Tombigbee and Warrior 
rivers on the 22d, but the rain which fell on the 24th and the heavy 
rain on the morning of the 25th caused general rises, and a warning 
was again sent to Tuscaloosa and Demopolis. The u per Tombigbee 
and Warrior rivers be an falling on the morning of t l e  27th, but the 
rise continued on the Tower Tombigbee from Demopolis down. The 
river stages throughout the month have been favorable to navigation 
on the Mobile, Tombigbee, and Warrior rivers. While the stages con- 
tinued low during the first ten days of the month, there has been a 
general and marked rise in all river stages from that time, givingquite 
high stages in  the Tombigbee and Warrior rivers to the close of the 
month. 

Ohio Riper and ininor branches. (Rleported by F. Ridgway, Pittaburg, 
Pa.: H.  L. Ball, Parkersburg, W. l a . ;  8. 8. Bassler, Cincinnati, Ohio; 
S. P. Gresham, Louisville, Ky.; and P. H. Smyth, Cairo, 111.)-Con- 
sidering the season of the year, the month has been one of exceptional 
activity in  navigation. During the first few days only a fair packet 
stage obtained, but this was quickly augmented to a barge stage, and 
on the 10th to coal-boat water, which was maintained most of the re- 
mainder of the month. To add to the facility of navigation, only the 
opening and closing days of the month were attended by a light flow 
of ice, while the high water period was entirely free from it. Asa 
consequence, the coal, iron, and other products loaded into boats a t  this 
point were promptly shipped to lower river ports. A natural result of 
the continued high water, although other conditions were favorable, 
was to practically close operations on river construction work during 
the latter two-thirds of the month. While the mater reached fairly 
high stages on several occasions, the danger line was not exceeded in 
the vicinity of Pittsburg, and practically no damage was sustained by 
manufacturing and other interests here. The low temperatures pre- 
vailing at the end of the month caused a rapid drop in the stages on all 
the rivers in this vicinity, accompanied by a heavy flow of ice, which 
promises to quickly close the streams should i t  continue for a few days 
longer. 

During the first six days of the month the river a t  Parkersburg fell 
slowly, reachinga stage of 8 feet. This was the lowest water of the 
month. Cold weather prevailed until the 6th and most of the smaller 
rivers of West Virginia were closed by ice. At Parkersbug ice began 
running on the 2d, and by the morning of the 3d towboats and small 
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packets were compelled to tie up, but were, however, released on the  
next day. The Little Kanawha was frozen over on the  morning of the  
Sth, but the ice was thin and easily broken. Floating ice continued 
until t he  8th, but t he  river was practically free after the  7th. 

After the  low water of the  early part of the month all t he  rivers were 
filled by the  general and moderately heavy rains which were of fre- 
quent occurrence after t he  10th. At Parkershurg the  crest of the  first 
high water passed on the  16th with a stage of 30.3 feet. From that 
date until the 22d the  river fell slowly. Moderately heavy rains on the 
22d brought the  second rise of t he  month and a stage of 31 feet was 
reached on the  26th, after which the  river fell rapiilly to a stage of 16.5 
feet on the  31st. Excepting the  first few days when floating ice im- 
peded navigation, the  river conditions during the  month were unusu- 
ally favorable for this period of the year. 

The latter part of January, 1898, goes on record as a period of nota- 
bly high water i n  the  Ohio River a t  Cincinnati. The major portion of 
the  several successive rises was chiefly due to the  tremendous outpour 
of the  streams that empty into the  Ohio within a few miles of the  

auge at Cincinnati. Previous January stacres exceeding 50 feet on the 
incinnati gauge have occurred in 1862, 1890, 1876, and 1877. 
I n  view of the continued rainy weather and the  possibility of tlie 

rise in the Ohio becoming dangerous, river interests and business men 
in the  bottoms, taught by experience, were, on the  l i t h ,  when the  river 
had reached 38 feet, beginning to prepare for prompt action in  case of 
emergency. On Sunday, the 16th, the  river continued steadily rising 
throughout its length. A warnin was telegraphed to Point Pleasant 
that it would pass the danger line 736 feet) a t  that point, and warnings 
were issued that the  stage would pass the  danger line (45 feet) at  Cin- 
cinnati Sunday ni ht. The danger line was passed at Point Pleasant 
on the 17th. At Eincinnati, however, t he  rise only reached 44.6 feet 
by midni h t  of the 17th, after which it had a falling tendency, the local 
freshets t av ing  run  out. Another southwestern storm caused steady 
and heavy rains on the  19th over the territory drained by the  local 
streams, which resulted in another sudden and somewhat alarming rise 
at this point. The first rush of water from the  local tributaries caused 
a rise in  the  Ohio of 6 inches per hour. This was the  more remarkable 
because of the already high stage and the fact that the  bottom lands 
along the  mouths of the tributaries were already submerged by back- 
water. The danger line was passed at midnight of t he  19th. This rise 
was a purely local one, ?ttributable mainly to the  Little Miami River. 
above the  mouth of which tributary the  Ohio was falling. The local 
river forecast was issued that the  stape would not exceed 50 feet; the  
highest gauge reading was 48.4 feet. There was, so far, very little in- 
terruption of business in the bottoms. Portions of Pome of the  railroads 
were submerged, but there was no delay in train service. 

The distinctive feature of this high water at  Cincinnati is that it was 
essentially a local affair and that the  Little Miami River was the  chief 
contributor. But for the  concentration of several successive heavy 
rains in this vicinity, piling up  a tremendons mass of water in front of 
Cincinnati, the  storms of t he  month would hardly have swollen the  
river at  this point much, if an above the  danger line. There was 
some falling off i n  the general ks iness ,  due to merchants apprehend- 
ing higher water and to the had conditionof country roads. With the 
steady recession of t he  river, a prime factor in the  trade nf Cincinnati, 
business is again expanding and the  improvenient was emphasized by 
the more seasonable weather during the  closing days of the month. 
Although reaching the  unusual stage of 52.2 feet 011 the  gauge, submerg- 
ing the valleys and lowlands in the  vicinity, lapping, as it were, the  
very doorsteps of t he  city, and causing much inconvenience and inci- 
dental expense in the  way of removing goods, and a temporary shut- 
down of work, the  high water of January did not interfere with tlie 
re ular operations of t he  railroads or river interests. 

!'he river at Louisville was lowest on the 3d, with 6.8 feet i n  the 
canal, which was a good boating stage. I t  rose steadily from the i c h  to 
the 26th, reaching the  highest stage for the  month, 29.8 feet, on the  
latter date. The amount of rainfall for the  month was greatly ill es- 
cess of t he  normal, 9.04 inches being recorded at this station. The 
rainfall on the  19th and 20th and again on the  23d was especially heavy, 
so that  the moderate rlood stage the  river reached at this point was 
generally expected. The danger line, 24 feet, was passed during the 
evening of t he  20th. Gales on the  20th, E d ,  23d, and 25th, in con- 
junction with the high water, caused considerable damage to shipping 
in this vicinity. The wind reached a velocity of 43 miles on the  Xlth, 
52 miles on the  22d, and 53 miles of the  25th. On the  afternoon of the  
25th the  river was rougher than N ~ S  ever known, and nearly all nsvi- 
gation was temporarily suspended. 

The fall which was in progress at t he  close of December continued 
at Evansville until the 5th, and a t  Paducah and Cairo until the  8th. 
A very slight rise commenced at Evansville by the  morning of the  Gth, 
reached Paducah by the morning of t he  9th, and started the  river up 
at Cairo by the morning of t he  10th. Before this water had drained 
off, a second and more pronounced rise, caused by heavy rains in the  
Ohio watershed, started in on the  loth, and this, together with subse- 
quent rises i n  t h e  Ohio, and occasional rises out of the  Cumberland 
and Tennessee, kept t he  lower Ohio at a rising stage during the  remain- 
der of the  month. At Evansville the river rose steadily from the 5th 
to the  28th, reached the danger line at 7 p. m. on the 15th, and at- 

8 

tained its maximum Rtage, 43.1 feet, on the  mornin of the 28th; it 
then commenced to fall ani1 continued falling to &e close of the 
month. On tlie morning of the  l i t h ,  a t  a stage of 33.4 feet, low bot- 
tom lands in the  vicinitv of Evansville were reported invaded by 
water, causing some famines to move to higher ground. On the  Xth ,  
a t  a stage of 41.7 feet, many families living on bottom lands were 
driven from their homes and sought shelter in the  city. Aside from 
the inconvenience caused these people no material damage to property 
resulted from the  high water at Evansville. The Louisville Packet 
Company was ol~liged to tie up its steamers on the  27th on account of 
high water ant1 dificulty in making landings, but resumed running on 
the 31bt. 

At Padurali, the  rise starting in on the  9th continued until the  morn- 
ing of t he  Seth, when the  maximum stage, 43.8 feet, was attained, 
The river reached the danger !ine on the  niorning of the ?3d. No 
material damage nor inconvenience was caused by the high water at  
tlii.: point. All the  low bottom lands in the vicinity of Paducah, both 
oil the  Ohio and Tennessee rivers, were sribmergetl to a depth of 5 to 
7 feet, hut so far as at present ascertained no ilsmsge to property resulted. 

A t  Cairo the  danger line was reached on the 2311. and the  maximum 
stage, 44.4 feet, on the morning of the  31st. The river came to a stand 
on the  latter date, with conditions favorable for an  early and ra id fall. 
The sewer outlets of the city were closed on or about the  lit!, since 
which time the lowest places about the  city have been gradually filling 
with waste and rain water. There is no likelihood, however, of the  
water con.fined within the levees reaching such a height as to cause any 
inconvenience. On the  l i t h  a large boom containing about 2,700 logs 
belonging to the  plant of the  Chicago Mill and Lumber Company, located 
at  this point, broke loose and drifted down the  river. 

Tenneesee and Cumberlund Riaere. (Reportetl by L. M. Pindell, Chatta- 
nooga, Tenn., and H. C. Bate, Nashville, Tenn.)-From the  12th a 
splendid boating tide prevailed in the  Tennessee, causing at  all river 
stations considerable business along the  water fronts. About 2,500,000 
feet of lumber arrived a t  Chattanooga in rafts from the  Clinch River 
during the  last two days of tlie month, consigned to various saw mills 
and manufacturing com anies; more logs would have arrived but the 
lop tides did not e x t e n t  to the  headwaters. Then, again, the mill 
men complain of several milldams across the Clinch River which ob- 
struct the  river and prevent the  rafts from passing over. The rainfall 
of the  month was evenly distributed ant1 amounted to more than 8 
inches at Kingston and Riverton. A general bnowstorm prevailed over 
tlie watershed above Chattanooga on the  30th. 

The month opened with the  Cumberland River open as far up as 
Celina, but a steady fali shut off navigation above NashvMle on the 
5th. Heavy and general rains on the  10th and 11th caused a rapid 
rise, and good rain at intervals during the  balance of the  month kept 
the river open to the head of navigation. The river reached its.maxi- 
mum from the  23d to the 5 t h ,  and was tlie highest January river in 
many years; niuch damage resulted from the  overflow. The river 
bepan falling a t  Burnside on the 33d. The month closed with good 
water below Celina, but above that point the  river was fdlling ra idly 
and promised to close navigation in the  upper divisions earry in 
February. 

Misskszjq~iRi~wra?ul nainorbrmchce. (Reported by P. F. Lyons, St. Paul, 
Minn.: M. J. Wright, Jr., La Crosse, Wis.; G. E. Hunt, Davenport, Iowa; 
F. Z. Gosewisch, Keokuk, Iowa; H. C. Frankenfield, St. Louis, Mo.; P. 
H. Pmyth, Cairo, Ill.; S. C. Emery, Memphis, Tenn.; R. J. Hyatt, Vicks- 
burg, Miss.; and R. E. Kerkani, New Orleans, La.)-The rivers of Min- 
nesota remained frnzen over during all the month, and gauge readings 
could not be m.rde at  St. Paul, but an estimate of the  stage of aa te r  in 
the  Mississippi River was made from time to time, froni which it was 
concluded that the highest and lowest gauge readiiigs at  St. Paul, if 
they could have been malle, would have been 3.6 feet on the  Jth, and 
2.8 feet on the ?%I. The ice in the  river a t  this place attainecl a thick- 
ness at  from 16 to '30 inches, which is greater tlian would be expected 
considering the  mildness of the winter so far, bu t  the  almost total ab- 
sence of snow no doubt accounts for it. Only a limited quantity of ice 
was harvested from tlie river, and that only for cold Rtorage and like 
purposes. Ice harvested from lakes in this vicinity was from 1 to 2 
inches thicker than that froin the river. 

I n  the  vicinity of La Crosse the Nississippi River remained frozen 
during the entire month. During the  early part of the  month the ice 
in some places became weakened by the  falling of the water and the  
high temperature, and on the 2d a Minnesota farmer broke through 
the ice near tlie Wisconsin shore while crossing with a load of wood. 
On the  19th the  channel of Black River was open for some distance 
from its mouth. Good sleighing and mild weather prevailed, and a 
large variety of country produce was brought into market, many 
farmers coming from down-river points on the  ice road. Considerable 
activity prevailed in nearly all branches of b?lbiness as a result of 
favorable weather. The ice harvest progressed rapidly and satis- 
factorily during the  month, some dealers having completed their har- 
vest; others have their stock stored away for the  summer and are now 
cutting ice for contracts. 

The Mississippi at Dubnque has been entirely frozen over during the 
month of January, the ice ranging in  thickness from 13 inches during 
the first two weeks to 16 inches at the close. The ice harvest at this 
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place has been on an  extensive scale, authorities reporting about 55,OOC 
tons gathered. Between 600 and i o0  men were employed in this work 

At Davenport the  ice ranged from 10 to 12 inches in thickness tIirori;.li- 
out t he  month, and an  abundant amount was storeil IJY icemen f o i  
summer use. At the  lower entl of the  city the  ice was soinewhat 
thicker ancl the Crescent Briilge Cumpany, \\hich is engaged in the 
construction of a railroad bridge a t  that point, tranaportetl stone and 
other material across the  ice. The month closed with about 14 inches 
of snow on the  ground, which may came a moderate rise in the river 
if i t  goes off rapiilly. 

The river was closed a t  Keokuk, with ice averaging 12 inches, until 
the 16th. During the  afternoon of tlie 16th the current on the rapiil+ 
loosened the  ice, which moved down, s\~-elling the river to a stage of !I 

feet a t  Keokuk. The movement of ice continueJ a t  intervals (lniing 
the  17th, packing on the  Iowa shore ani1 crushing heavy timbers i i i  
the  northern draw rest and ice breaks of the ICeokiik and I~:cniiltc~n 
bridge. During the  night of the 17th the  channel opened SCJLItll, witli 
heavy shore ice still holding. The shore ice was bruken u p  1)y wind 
during the  storm of the  !Xd, filling the  channel with heavy fontinp 
ice, which formed a gorge south o f  the  station during the  %d, and tlie 
river closed again during the night of t he  231, remaining clusecl at  the 
end of the month, with ice averaging 11 inches in thicknesh. 

The first day of January, 1S98, saw the  Rlississiplii practically blocked 
as far south as the  mouth of the  Missouri River, but on the 3 1 ,  O N  in? 
to the  warm weather, a gradual loosening and thawing commenced. 
This progressed steadily, am1 on the  i t h  ice cutting was suspended at 
Burlington, the  ice being too soft for commercial purposes. The gorge> 
below Burlington broke as follows: At Alton on the l l t h ,  Grafton on 
the  9th, Louisiana on tlie I l t h ,  and Quincy on the  18th. The cold of 
the 16th terminated the  thaw, and on the  17th the river was once more 
practically closed froin Canton nortlinartl, remaining so at  the end of 
the  month. Ice cutting a t  Burlington nas resumed on the lit11 and 
teams were once more crossing on the ice. Below the  mouth of the 
Missouri River the  ice continued to run until ahout the  E t h ,  when i t  
ceased. On the  28th it again commvnced to run from CaIItlJn to Han- 
nibal, reaching Louisiana on the  30th awl St. Louis on the 3lst. About 
the  middle of the  month the  steamer EI'IPc)) came out of the  Illinois 
River, bringing a cargo of grain to St. Louis. This nas tlie only hoat 
to reach St. Louis froin the  north. Southward navigation continued 
uninterruptedly during the  entire month. On t he  Illinois River the 
ice broke at Bearclstown on the  12th ancl rm out a t  Grafton the sanie 
day. 

From Cairo to Helena during the  first ten days of the  month, there 
was a steady fall of a little over one-half foot per day, hut this was 
checked at C'airo on the loth, Memphis 011 the  l l t h ,  and Helenaon the 
13th, by a sudden rise coming out of the  Ohio and Cumberland rivers 
and due to heavy rains over the  entire region drained by these streanis. 
At first the rise was only moderate, but as boon as the numerous small 
streams began to empty into the  main tributaries, i t  increased rapiilly, 
and for several days the water came up at the  rate of 3 or 3 feet every 
twenty-four hours. During the eleven days ending Januarv E the 
amount added to the  Memphis stage was 32.5 feet, while a t  Cairo and 
Helena the increase was over 27 feet, which was more than double 
the  rise that occurred during any corresponding period of the 1897 
overflow. 

At Memphis the  entire rise for t he  month amounted to 37.9 feet, the 
highest stage being 33.2 feet, which was reached on the  31st. The 
rainfall was excessive during this period all over the lower Mississippi 
and Ohio valleys, and in  the  latter section melting snow aided in 
swelling the  flood. The rainfall at Memphis between the  11th and 23d 
was orer  9 inches, or about 4& inches more than the  normal fall for the 
whole month of January. On the 26th the  river began to go over its 
banks, and by the  37th it had spread through the woods for a consid- 
erable distance on the Arkansas side, and the  ferry steamer Orgic/c had 
begun to make trips to Marion, Ark., which is 12 miles inland. At that 
time there was water enough in the  Tennessee Chute to admit of boats 
passing through, and some small ones did so, instead of following the 
main river around the island. The river getting over its banks caused 
a decided decrease in the  rise, and by the  end of the month the river 
was nearly stationary. 

One noteworthy fact in connection with the  present rise is that  the 
flood stage at Memphis approached about three feet nearer to the  Cairo 
reading than ever before. This was probably due to the  excessive 
rains in  this vicinity, which caused D rapid swelling of the  small 
streams emptying into the  Mississippi between Memphis and Cairo, 
chief of which are the  Forked Deer, Ohion, Wolf, and Hatchie. These 
streams drain a considerable area, and together they furnish a vast 
amount of water which was measured on the Memphis gauge. 

There are but two instances on record of a higher stage in  this section 
during January, and those were in 18S2 and 1890. The 1884 rise waa 
the most remarkable in  point of duration. It Legan during the latter 
part of December and continued for ahoat four months. At Memphis, 
that year, the  river reached a %&-foot stage on January 29, and remained 
a t  or above 31 feet during February. I n  March it reached 3.5 feet, 
but fell to 3'3 feet by the end of that  month, though it did not fall to 30 
feet until April 10. It was in  flood from January 25 to March 30, n 
period of sixty-five days. The rainfall for the first three months of 

1852 amounted to 31.59 incheb, or 15.33 inches above the normal for 
thclse montlis. The flood of IS90 also began in January; the river fell 
slightly  luring February, and then \cas in flood again during March 
ancl rip to April 19. The conditions at the close of January, 1S9S, are 
tnvoral)le for an early decline of the flooil. The low lands along the  
river are ~.ener:xllg covered, but 110 great damage has so far resulted, 
anrl all railway trainr :&re running a 

The Mississippi am1 its trihutarie eu Memphis and Vickshurg 
were rather low the first ],art of the  month, but a rise reached this 
qertinn aliont the nii(ltlle ot t he  month and from that time a railid and 
tlecillvtl rise \ \ a9  maintained to tlie end of the  month. Good rainsover 
the country (lraineil by the White and Yszoo produced rises in those 
streams ample for all river trafic. Steamboats are now running on good 
time and river L i i s i n r h <  is about all that coulcl be desired. Sonic inter- 

er trade a t  Vicksburg the  first of the  month, due 
ion of the road to the  lower landin at Kleins- 
ipelled to land during low water. %he rise in 

the river the  latter part of the month, however, a l l o ~ e d  boats to land 
:it the  city front. anll the wharf boat was moved u p  to the city landing. 
(_'onbi~lerahle anxiety \ \as caused by t he  unfinished condition of the 
levees along the  Dlissihhiiipi, where crevasbes occurred last year, in 
\ iew of the  impending rise in tlie river. 

The Mississippi below Yicks1)urg was a t  a low but navigable stage 
during the  fir& half of the month, after which a rapid rise occurred to 
the close of the  month. The January rise was one of t he  most rapid 
in recent years, Viclisburg's rise being 30 feet and New Orleans' about 
9 feet. 

Niasouri Rirev. (Reported 11y L. A. Welsh, Omaha, Nebr.; P. Con- 
nor, Kansas City, Mo.; ancl H. C .  Frankenfield, St. Louis, Mo.)-From 
a point considerably below Atchison, Kans., to the  headwaters of the  
Missouri, the river remaiiieil frozen throughout the  entire month. An 
average thickness of ice of about 8 inches was maintained a t  Omaha, 
increasing to 10 inches farther up  the  river. Remarkably mild 
weather, with but very little precipitation, prevailed throughout the 
Missouri watershed during the first and second decades, and especially 
in tlie upper Missouri valley region. Indicative of the  unusually mild 
cvnditions, the  Huron Press (S. Dak.) reports that  on the  2Sd a party 
of young people froin tliat city went 3 miles up the James River and 
enjoyed a picnic, dining in the open air, and playing open-air gam- 
as if it  had been June instead of .January. On the  19th it was reported 
from Vermiliun, S. Dak., that  tlie ire in the upper Missouri and Ver- 
milion rivers did not esceetl a thickness of 8 inches, and that with 
the continuation of mild weather the ice woultl soon be running; no 
ice houses hail been filled, anrl building had been carried on all winter 
~ i t h  hardly a day too cold for outside work. The cold wave on the 
night of the 21th and "Sth, which esteiidecl over the  upper valleys, 
materially chanpetl tlie conditions, and more seasonable weather pre- 
vailed tlie reniainiler of the  month. 

The vaiiations in the stage of the river at Kansas City have been 
very slight during the month, being petween the  stages of 4.S and 5.4 
feet. There was more or less floating ice each day except from the 
16th to the 22d, when the  river was clear. 

The tendency of the  loner Missouri was toward a somewhat higher 
stage, and, except a t  the  mouth of the  river, ice was not present in 
any great quantities. To the  rather abundant rainfall and to the  pre- 
vailing high temperatures these conditions may be attributed. Float- 
ing ice was noticed east of Kansas City until the  (ith, when i t  ceased. 
I t  was again observed at  Boonville from the 15th to the 18th and from 
the 24th to the 31st, but disappeared before reaching Hermann. 

The gorge a t  the  mouth of the  river broke on the  l l t h  and the  ice 
rapidly disappeared clown the  Mississippi. The breaking of this gorge 
allowed the  little steamer Laum to come out of the river and proceed 
to St. Louis. This steamer had been blocked by the ice during the  
cold weather of December at Port Royal, Mo.. 60 miles above St. Louis, 
while endeavoring to make her way south to the  Ouachita River to 
engage in winter traile. During the  latter part of the  month it was 
reported that the river a t  Sibley, No., was fast cutting into the  north 
bank just above the  S:uitn Fe Railroad Lriclge. The railroad company 
hastily began the  work of repairs to prevent farther encroachments, 
and was evidently successful, for no news of farther cutting has been 
received. On January 1 readings of the new river gauge at Her- 
mann, Rlo., were commenced. The new gauge is located about 95 
yards west of the  old one, ancl its zero is set 3 feet lower, lieing at low 
water mark of December 21-22, 1578. This zero is 6S.2 feet shove the  
St. Louis directrix, and 480.9 feet above mean sea level. The new 
gauge is a substantial structure, and is well out of t he  way of t he  boats 
which so often proved a source of disaster to the old gauge. 

(Reported by J. J. O'Do~inell, Fort Smith, Ark., 
and F. H. Clarke, Little Rock, Ark.)-The upper Arkansas River re- 
mained low and falling until the 13th, when a rise of 0.1 foot was in- 
dicated a t  Fort Smith. The rain of 11th to 15th caused a rise of 3 to 
3.5 feet on the  17th in the  Canadian, Grand, and Verdigris rivers; this 
effected a navigable stage in the  Arkansas River a t  Fort Smith the  
afternuon of I!kh, which continued until the end of the  month. As 
the  rise was anticipated the river steamers had cargoes shi ped ready 
to take advantage of it westward to Webbers Falls, and t i e  first trip 
was made since the  second week in August. 

Brknnsus Ricer. 
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The Arkansas River west of Little Rock continued too low for navi- 
gation during the  first fifteen da s of the month, but genera1 rains over 
southern Kansas, Oklahoma a n g  Indian Territories, and Arkansas on 
the 11th caused a decided rise of over one foot that was felt from Fort 
Smith to Little Rock on the 15th. The lower river continued rising 
to the 18th. Frequent rains during the last two weeks of the month 
caused slight fluctuations in  the  depth of the river, but a profitalde 
boating stage was maintained uninterrupted from Fort Smith to the 
mouth during the last sixteen days of the month. The river from 
Little Rock to the mouth was navigable throughout the month and 
was free of ice and drift perilous to navigation. 

(Reported by C. Davis, Phreveport, La., and R. E. Ker- 
kam, New Orleans, La.)-A stage of Fater too low for navigation, es -  
cept for the  lightest craft, continued in  the Red until the middle of the 
month, when the lower river rose to a navigable stage. The develop- 
ment of an exceptionally large number of storms in the Southwest, 
and their progression northeastward induced heavy rains in the mater- 
shed at intervals. The increased stages, consequent upon this incre- 
ment of moisture, gave new life to the river interests, which, on 
account of low water, had languished since August, 169i. 

There was a navigable stage in the Ouachita after the first week of 
the month, the river rising rapidly at  Camden after the 5th and at  
Monroe after the  8th; the rise a t  Caniclen continued until the %th, and 
at  Monroe until the  closing davs of the month, and the total rise 
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3 

11 
8 1 3  

12 

1,14 

5 
8 

14 

14,13 

........ 

5 4 1 7  

12 

30 
31 

13,14 
31 

20-24 

3 
4-12 

10,11 
9,12 

7-in 
7-10 

10 
11 

10.11 

11 

21-23 

19-22 

20,21 

10 

-24,30,3 

30,31 
31 

21,22 

3-5 

14 

539 

2-13 
5,6 

6,7 

594 

1%,13 
- 

Stations. __ 
eight 

Feel. 
LT. 5 

9.4 

10.9 
14.1 
17.4 
23.9 

8.5 

7,fl 
8.11 

E. 4 

4.9 
10.1 

14.8 
13.8 
29.1 

5.2 
14.5 

21.8 

13.8 
12.0 
19.0 

30.3 

33.7 
33.8 

21.7 

6.3  

2.3 

14.0 

5.5 
9.0 

8.8 
8.5 

3.8 

2. e 
1.9 

13.8 
15.4 

14.6 
15.4 

21.5 
45.4 

43.5 

12.0 

5.6 

2.1 

5.8 

7.5 

0.3 

1.2 
10.7 

7.1 

4.8 

13.5 

16.7 

17.9 
10.5 

7.0 

9.9 

2.1 

__ 

in. 2 

.... 

M l e e  
30 

G9 

161 
119 

R l  
40 

36 

59 
15 

70 

611 
534 
430 
3w 
220 
94 

156 
46 

50 

688 
565 
449 
139 

100 

340 
100 

80 

140 

80 

100 

E O  
166 

99 
10 

75 

257 
110 

265 
212 

225 
144 

235 
155 

90 

145 

60 

10 

35 

170 

155 

!&il 
70 

50 

37 

45 

130 

178 
70 

80 

35 

40 

Licking Riiro. , 

Jfianki River. 
Dayton, Ohio ........... 

Noonoiigahela RiL9er. 1 
Restou, W. Va ........ 
Fairmnnt. W. Va ........ 
Greensboro. Pa.. . . . . . .  
Lock NO. 4. Pa. ........ 

Cheat Riser. 
Rowlesburg, W.Va.. ... 

I'ouyhioghcny Rifvr .  
C'onfluence Pa.. ...... 
West Newtbn.Pa. e . . . . : : '  

.lIw#kinguni Ricer. 
Xanesrille.Oh~o ......... 

Falmouth, Ky.. .......... 

10 1 0.0 

11 i a.ti 

I1 j 2.7 
I1  8.2 

10 I 3.0 

13 ' 1.9 
16,24 I 1.3 

24 1 6.5 ' 0.7 
0. fi !2T 

27 
% 

20- 28. ~2 
24 

26 
27 

31 

24 
27-29 

25 

31 

2.5 
31 

31 

29 
21-23, 
LT, a m  

27 

2 
1 

21 
1 

1 

17 
20 

!B, 30 
31 

27 
28 

25 
31 

27 

27 

3 

31 

2 

2.l 

26 

15 
899 

31 

26 

2 i  

2i 

16 
25 

23 

24 

1.31 

........ 

. .  
2.6 
1.3 
1.4 
3.1 

0.2 
3.4 

2. ti 

. . . . .  
2 .5  
1.2 
1.8 

14.3 

6.0 
9.1 

5. 2 

0.7 

1.6 

3.3 

2.7 
2.7 

4.0 
2.6 

2.9 

0.2 
- 0.1 

0.9 
0.8 

1.3 
0.7 

- 0.5 
4.8 

4.0 

1.0 

3.2 

0.6 

3.4 

1.3 

0.1 

0.4 
9.2 

1.1 

1.2 

2.7 

5.9 

2.0 
1.9 

3.6 

1.7 

0.8 
___ 

- .  
ranged from 25 to 28 feet. 

Hag& of rims above H T O ~  of gauge8 kcntrary, 1898. 
~ 

R 

02 
a d  z :  
* 
Oet. 

- 

.... .... .... ..... ..... ..... ..... ..... 
2.0 
2.0 
6.1 
5.4 

14 9 
6 . 9  
33.8 
31.3 
%. 5 
31.3 
9.8 

6. t 

7 .0  
7.2 

12.1 

1.; 

..... 
3.7 

.... .... .... .... .... 
0.6 
8.4 
3.6 

16.3 
12.6 
21.2 
23.0 
29.5 
33.4 
35.9 
3'9.4 
23.0 
33.1 
36.2 

6.9 
8.0 
9.3 

14.5 

5.4 

4.5 

4.1 

30.5 
31.5 
34.8 

9.3 

3.9 

- 
a 
a d  = M  

5 :  
MM 

!$ 
- 
Peel 

14 
12 
10 
18 
15 
10 
15 
14 
17 
23 
80 
30 
40 
a3 
44 
42 
40 
41 
16 

10 
12 
21 
23 

26 

19 

14 

14 
14 
19 
18 
10 
21 
20 
21 

22 
25 
36 
35 
36 
50 
50 
45 w 
30 
40 

I 
13 
20 
20 
c 

8 

14 

50 
30 
40 

80 

14 

- 

d 

a 

M 
* 

4 
Feet ..... ..... ..... ..... ..... ..... ..... ..... 

2. I! 
4. I 
5.0 
3.5 

26.7 
19.0 

3.'. 3 
18.2 
19.3 
6.1 

1.1 
3.3 

6.2 

7.5 

2.3. a 

2.8 

..... 
5.4 

..... .... ..... ..... ..... 
5.1 
4. % 
3.9 

10.8 
11.2 
16.4 
20.3 
24.1 
28.6 
30.9 
35.3 
17.4 
2a. 1 
25.5 

4.0 
4.6 
6.6 

3.5 

1.7 

2.4 

12.8 
18.2 
23.1 

7.1 

2.8 

10: 0 

Highest water. Lowest water. 
~ 

Date. 

~ 

Date. 
~ 

........ ........ ........ ........ ........ ........ ........ ....... 
31 
3 
4 
1 

8.9 
11 

11,12 
13 
13 
I 
3 

b l l  
11,12 

12 
5 

10 

........ 
8,10,11 

........ ........ ........ ........ ........ 
18 
2 

437 

5,6 
5 
2 
6 
4 
5 
1 

1.2 
3 
5 
8 

1,9,10 
11,12 

1 
334 

4-0 

3-12 

4-6,19 

4 
5,6 
6.7 

5 

394 

__ 
Ieight 

__ 
Ieight 

Feel. ....... ....... ....... . . . . .  ....... ....... ....... ....... 
2.9 

5.8 
44.4 
33.2 
41.8 
40.2 
34. I 

39.2 
12.6 

1.7 

!-! 
1 . 1  

I. 
,.r 

10.1 

14.2 

...... 
c c  
1 . 1  

....... ....... ...... ....... ....... 
5.4 
5.6 
5.8 

19.7 
1R.O 
27.5 
31.0 
37.0 
43.5 
46.8 
52. 2 
29.8 
43.1 
43.8' 

8.3 

11.0 
18.0 

6.8 

5.3 

5.1 

32.6 
34.1 
38.8 

13.1 

5.0 

1n.o 

Feel. ....... ....... ....... ....... ...... ...... ...... ...... 
0.9 
3.9 
1.6 
0.4 
9.5 
5.3 
8.0 
9.2 
7 .2  
7.9 
a. 8 

0.6 
1 0  
0.2 
2.9 

2.1 

..... 
4.0 

....... ....... ....... ....... ...... 
4.8 
3.2 
a. 2 

3.4 
5.4 
6.3 
8.0 
7.5 

10.1 
10.9 
13.8 
6.8 

10.0 
7.6 

1.4 
2.0 
1.7 
3.5 

1.4 

0.9 

1.0 

2.1 
2.6 
4.0 

3.8 

1.1 

........ ........ ........ ........ ....... ........ ........ ........ 
2 

27 
28 
24 
31 
31 
31 
31 
31 
31 
31 

13,18 
21 
23 
24 

24,25 

........ 
31 

........ ....... ........ ........ ........ 
-7,26,27 

27 
27 

24 
24 
25 
26 

28, r; 
27 
27 
26 

26,27 
29 

30-31 

14 
14 
14 
14 

626 

13 

23 

23 
25 
23 

11 

16 

Dnbuoue. Iowat.. ...... 

Cumberland River. 
Burnslde, Ky ........... 
Cartha e Tenn .......... 
Nashvlfd, Tenn ......... 

Great Kanawhu River. 
Charleston. W .  Va ....... 

New River. 
Hlnton, W. Va ........... *Distance to Gulf of Mexioo. t Frozeu entire month. 'Rozen, 5. bfiozen, 3-13. 

e Frozen, 4-8. d Record for Pi days. e Record for 23 days. 


